









0DQXVLD GLDQXJHUDKL SDQFD LQGHUD ROHK$OODK6:7 VDODK VDWXQ\D DGDODK
PDWD VHEDJDL DODW LQGHUD SHQJOLKDW 0DWD PHQMDGL VDODK VDWX LQGHUD NRPSRQHQ
SHQWLQJ\DQJGLPLOLNLROHKPDQXVLD+DO LQLGLNDUHQDNDQGHQJDQPDWDNLWDGDSDW
PHOLKDW VHJDOD VHVXDWX VHKLQJJD NLWD GDSDW PHQJRQWURO RUJDQ WXEXK ODLQ GDODP
PHQMDODQNDQIXQJVLGDQWXJDVQ\D>@
$NDQ WHWDSL VHEDLN ± EDLNQ\D EHQWXN PDQXVLD \DQJ WHODK GLFLSWDNDQ ROHK
$OODK 6:7 WHUGDSDW EHEHUDSD KDO \DQJ PHQJKDPEDW GLDQWDUDQ\D NHWHUEDWDVDQ
IXQJVL RUJDQ WXEXK VHSHUWL WXQDQHWUD+DO LWXODK\DQJPHPEXDWPDQXVLD VHGLNLW
NHVXOLWDQ GDODPPHQMDODQNDQ DNWLYLWDVQ\D VHSHUWL VDODK VDWXQ\D NHVXOLWDQ GDODP
EHUMDODQNDUHQDWXQDQHWUD WLGDNWDKXKDODQJDQ DSD\DQJDGDGLGHSDQPHUHND
$OODK 6:7 WLGDN VHPDWDPDWD PHPEHULNDQ VHVXDWX SHULVWLZD WDQSD DGD
KLNPDKQ\D6HEDJDLPDQXVLDNLWDKDUXVVHQDQWLDVDEHUKXVQXG]RQNHSDGD1\DGDQ




0HQJDFX SDGD 6XUDW $O,QV\LUDK $\DW  VHODOX DGD NHPXGDKDQ GLEDOLN
NHVXOLWDQNLWDGLEHULNDQDNDOROHK$OODK6:7XQWXNVHQDQWLDVDEHUILNLUPHQJHQDL
NHPXGDKDQ \DQJ GLEXWXKNDQ VHVHRUDQJ WHUXWDPD GDODP NDVXV WXQDQHWUD LQL
3HPLNLUDQ± SHPLNLUDQ WHQWXQ\D KDUXV GLLPEDQJL GHQJDQ SHUNHPEDQJDQ ]DPDQ
+DO LQL PHPSHUPXGDK SHQHUDSDQ GDUL SHPLNLUDQ \DQJ VXGDK GLODNXNDQ XQWXN







DGD GLGHSDQ SHQ\DQGDQJ WXQDQHWUD VHEHQDUQ\D GDSDW GLODNXNDQ   GHQJDQ
PHPDQIDDWNDQ LQGHUDPDWD DNDQ WHWDSL NDUHQD NHWHUEDWDVDQ LWX ELGDQJ DUWLILFLDO
LQWHOOHJLQFH LQLELVDGLPDQIDDWNDQGDODPSHQHUDSDQQ\D
8PXPQ\D SHQ\DQGDQJ WXQDQHWUDPHQJJXQDNDQ WRQJNDW GDODPPDPEDQWX
PHUHND GDODP EHUMDODQ QDPXQ KDO LWX GLUDVD NXUDQJ HILVLHQ NDUHQD DODW WLGDN




GDSDW GLJXQDNDQ DGDODK VHSHUWL DUGXLQR $UGXLQR ERDUG PHQJJXQDNDQ
PLNURNRQWUROHU GDQ PHQJJXQDNDQ VHUL \DQJ OHELK FDQJJLK GDQ OHELK PLQLPDOLV
ϯ
ϯ
VHNDOLJXV PHQMDGL SUDNWLV GDODP SHPEXDWDQ DODW GDODP SHPDQIDDWDQ WHNQRORJL
LQL>@
6HEHOXPQ\D WHODK GLODNXNDQ SHQHOLWLDQ PHQJHQDL DODW EDQWX WXQDQHWUD
PHQJJXQDNDQ VHQVRU XOWDURQLN +&65 LQL VHWLDS SHQHOLWLDQ EHUSDFX SDGD
KDODQJDQREMHNMDUDN\DQJPHQMDGLNRPSRQHQXWDPDGDULWXMXDQSHQHOLWLDQ
3HQHOLWLDQ \DQJ WHODK GLODNXNDQ GLDQWDUDQ\D +DQGVLJKW  +DQG0RXQWHG














7RQJNDW 3HPDQGX 7XQDQHWUD 0HQJJXQNDDQ 6HQVRU 8OWUDVRQLN %HUEDVLV





$ODW 3HPDQGX -DODQ XQWXN 3HQ\DQGDQJ 7XQDQHWUD 0HQJJXQDNDQ 6HQVRU



















65 EHEHUDSD SHQHOLWLDQ WLGDN GDSDWPHQGHWHNDVL KDODQJDQGDODPZDNWX \DQJ
ϱ
ϱ
VDPD \DQJ PHPEHGDNDQ SHQHOLWLDQ LQL GHQJDQ SHQHOLWLDQ VHEHOXPQ\D DGDODK
DGDQ\DVHQVRU \DQJPHQGHWHNVLKDODQJDQEHUXSDDLU DSLGDQ WDQDKDWDX OXPSXU
MXJDDGDQ\DSHQHUDSDQVHQVRUXOWUDVRQLNGDQDGDQ\DPRGXOVHQVRU*36\DQJGDSDW
GLJXQDNDQXQWXNPHQJHWDKXLNHEHUDGDDQDODWVHKLQJJDSHQ\DQGDQJ WXQDQHWUD LQL
GDSDW WHUNRQWURO 6HWLDS SHQHOLWLDQ WHUGDSDW NHOHELKDQ GDQ NHNXUDQJDQ \DQJ
PHQMDGLNDQ SHUOXQ\D SHQJHPEDQJDQ GDUL SHQHOLWLDQ \DQJ WHODK GLODNXNDQ
VHEHOXPQ\D
6HQVRU 8OWUDVRQLN +&65  DNDQ PHPEHULNDQ LQSXWDQ MDUDN \DQJ WLGDN
SDVWL VHWLDS VDDW DNDQ EHUXEDKXEDK GLNDUHQDNDQ WHUMDGLQ\D SHPEDFDDQ VHQVRU
VHWLDSVDDW+DO LQLPDVXNNHGDODPSHQJHPEDQJDQPHWRGH)X]]\6XJHQRNDUHQD
PHQJHOROD LQSXWDQ QLODL NHWLGDNSDVWLDQ GDUL VHWLDS KLPSXQDQ \DQJ EHUDVDO GDUL
YDULEHOYDULDEHOMDUDNDUDKWHUWHQWX
%HUGDVDUNDQODWDUEHODNDQJWHUVHEXWPDNDGLODNXNDQVHEXDKSHQHOLWLDQXQWXN













 %DJDLPDQDWLQJNDW DNXUDVL DOJRULWPD )X]]\6XJHQRSDGDDODWEDQWXEHUMDODQ
EDJLWXQDQHWUD"
 7XMXDQ3HQHOLWLDQ
$GDSXQ WXMXDQ GDUL 3HUDQFDQJDQ $ODW %DQWX %HUMDODQ %DJL 7XQDQHWUD
0HQJJXQDNDQ $UGXLQR 0RGXO 6HQVRU 8OWUDVRQLN +&65  'HQJDQ
0HQJJXQDNDQ0HWRGH)X]]\6XJHQR\DLWX
 0HUDQFDQJDODWEDQWXEHUMDODQXQWXNSHQ\DGDQJWXQDQHWUD


















 6HQVRU*36 *OREDO 3RVLWLRQ 6\VWHP KDQ\D GDSDW GLJXQDNDQ GL UXDQJ
WHUEXNDDWDXWLGDNWHKDODQJROHKEDQJXQDQ












8QWXN PHPSHUROHK GDWD \DQJ DNXUDW VHEDJDL EDKDQ SHQHOLWLDQ LQL DGD
EHEHUDSDWHNQLNSHQJXPSXODQGDWD\DQJEHUWXMXDQXQWXNPHPSHUROHKNHWHUDQJDQ
\DQJ MHODV GDQ ULQFL PHQJHQDL PDVDODK \DQJ DGD %HULNXW PHUXSDNDQ WHNQLN
SHQJXPSXODQGDWD\DQJGLSDNDLGDODPSHQHOLWLDQLQL
D 6WXGL/LWHUDWXU









$GDSXQ PHWRGH SHQJHPEDQJDQ SHUDQJNDW OXQDN LQL \DLWX PHQJJXQDNDQ
PHWRGRORJL:DWHUIDOO$GDSXQWDKDSDQGDODPPHWRGHZDWHUIDOOVHEDJDLEHULNXW >@
D $QDOLVLV NHEXWXKDQ DODW GDQ SHUDQJNDW OXQDN
3DGD SURVHV LQL GLODNXNDQ SURVHV DQDOLVLV PHQJHQDL SHUDQJNDW DWDX PRGXO
\DQJ GLEXWXKNDQ GDQ SODWIRUP DSD \DQJ GDSDW GLJXQDNDQ XQWXN PHPEDFD GDWD
LQSXWDQ \DQJ EHUDVDO GDUL DUGXLQR
E 'HVDLQ
/DQJNDK VHODQMXWQ\D \DQJ GLODNXNDQ DGDODK PHODNXNDQ GHVDLQ UDQJNDLDQ
DODW GDQ GHVDLQ SHUDQJNDW OXQDN 'HVDLQ UDQJNDLDQ DODW GLIRNXVNDQ SDGD NRPSRQHQ
± NRPSRQHQ \DQJ GDSDW PHQXQMDQJ GDODP SHPEXDWDQ DODW EHUMDODQ EDJL
SHQ\DQGDQJ WXQDQHWUD LQL 6HGDQJNDQ SDGD UDQJNDLDQ SHUDQJNDW OXQDN GLIRNXVNDQ
SDGD LPSOHPHQWDVL LQSXWDQ GDWD GDUL $UGXLQR
F 3HPEXDWDQ NRGH SURJUDP
3DGD SHUDQFDQJDQ DODW VHWLDS NRPSRQHQ DWDX PRGXO SHQXQMDQJ GDODP
$UGXLQR GLEXWXKNDQ NRGH ± NRGH SURJUDP VHKLQJJD GDSDW PHQMDODQNDQ VHQVRU
VHVXDL GHQJDQ IXQJVLQ\D PHQJJXQDNDQ %DKDVD & VHGDQJNDQ SHUDQFDQJDQ








H 3HQGXNXQJ VXSSRUW DWDX SHPHOLKDUDDQ PDLQWHQDQFH
3DGD WDKDS LQL WLGDN PHQXWXS NHPXQJNLQDQ NHWLND SHQJHFHNDQ DODW














6LVWHPDWLND 3HQXOLVDQ SDGD SHUDQFDQJDQ DODW GDQ SHPEDQJXQDQ VLVWHP LQL
GLEDJLPHQMDGLEDEGLPDQDWLDSEDEGLUDQFDQJXQWXNPHPHQXKLVHWLDSWXMXDQ






WXMXDQ SHQHOLWLDQ EDWDVDQPDVDODKPHWRGRORJL SHQJHPEDQJDQ SHQHOLWLDQ
NHUDQJND SHPLNLUDQ VLVWHPDWLND SHQXOLVDQ \DQJ GLMDGLNDQ DZDO GDODP
SHUDQFDQJDQGDQSHPEXDWDQWXJDVDNKLU
%$%,,6WXGL3XVWDND
3DGD EDE LQL EHULVL WHRUL±WHRUL \DQJ PHQGXNXQJ GDQ EHUNDLWDQ GHQJDQ
SHUDQFDQJDQ DODW PDXSXQ SHPEDQJXQDQ VLVWHP 6HODLQ LWX MXJD GLEDKDV
PHQJHQDL ODQGDVDQ WHRUL \DQJPHQGXNXQJ LPSOHPHQWDVL GDUL SHUDQFDQJDQ
WXJDVDNKLULQL
%$%,,,$QDOLVLVGDQ3HUDQFDQJDQ6LVWHP
3DGDEDE LQLEHULVLSHQMHODVDQPHQJHQDL DQDOLVLV VLVWHP\DQJDNDQGLEXDW
6HGDQJNDQ SHUDQFDQJDQ VLVWHP EHULVL WHQWDQJ DQDOLVLV NHEXWXKDQ GDODP
SURJUDP PRGHOPRGHO SHUDQFDQJDQ GDQ NHOD\DNDQ SHUDQFDQJDQ SDGD
SHPEXDWDQWXJDVDNKLULQL
%$%,9,PSOHPHQWDVL6LVWHP
3DGD EDE LQL EHULVL SHPDSDUDQ WHQWDQJ KDVLO GDUL SHUDQFDQJDQ DODW GDQ





3DGD EDE LQL EHULVL WHQWDQJ NHVLPSXODQ GDUL WXMXDQ SHUDQFDQJDQ DODW GDQ
SHPEDQJXQDQVLVWHPLQLVHUWDVDUDQ\DQJGLDMXNDQXQWXNSHQLQJNDWDQGDUL
SHUDQFDQJDQLQL
